Tuning the photochemical properties of unsymmetrical functionalized dimethylaminobenzaldehyde diethylenetriamine / Salamiah Zakaria … [et al.] by Zakaria, Salamiah et al.
TUNING THE PHOTOCHEMICAL PROPERTIES OF 
UNSYMMETRICAL FUNCTIONALIZED 
DIMETHYLAMINOBENZALDEHYDE DIETHYLENETRIAMINE 
RESEARCH MANAGEMENT INSTITUTE (RMI) 
UNIVERSITI TEKNOLOGI MARA 
40450 SHAH ALAM, SELANGOR 
MALAYSIA 
BY: 
SALAMIAH ZAKARIA 
DR. SHARIZAL HASAN 
MOHD LIAS BIN KAMAL 
NOOR HAFIZAH UYUP 
OGOS 2016 
i 
Contents 
1. Letter of Report Submission iii 
2. Letter of Offer (Research Grant) iv 
3. Acknowledgements vi 
4. Enhanced Research Title and Objectives vii 
5. Report 1 
5.1 Proposed Executive Summary 1 
5.2 Enhanced Executive Summary 2 
5.3 Introduction 3 
5.4 Brief Literature Review 5 
5.5 Methodology 8 
5.6 Results and Discussion 11 
5.7 Conclusion and Recommendation 15 
5.8 References/Bibliography 16 
6. Research Outcomes 18 
7. Appendix 19 
ii 
1. Letter of Report Submission 
Date : 15 August 2016 
PROF. DR. HADARIAH BAHRON 
Assistant Vice Chancellor (Research) 
Institute of Research Management and Innovation (IRMI) 
Universiti Teknologi MARA 
40450 Shah Alam 
Selangor. 
Prof, 
Assalamu 'alaikum, 
SUBMISSION OF FINAL REPORT OF RESEARCH ACCULTURATION GRANT 
SCHEME (RAGS) 2013 
The above matter is referred. 
For your information, the FRGS project title, "Tuning The Photochemical Properties 
Of Unsymmetrical Functionalized Dimethylaminobenzaldehyde Diethylenetriamine" 
(600-RMI/RAGS 5/3 (2/2013), under my responsibility as a project leader was 
completed. 
Herewith, I submit the Final Report of the project as the requirement of the grant. 
Thank you. 
Wassalam. 
Yours sincerely, 
SALAMIAH ZAKARIA 
Project Leader 
Faculty of Applied Sciences 
Universiti Teknologi MARA (Pedis) 
02600 Arau, 
Pedis. 
5. Report 
5.1 Proposed Executive Summary 
Chemosensors have fundamental role in medical, environmental and biological 
applications due to their selectivity, low detection limit and instantaneous response. 
Luminescent compounds for chemosensor or generally known as luminescent probe 
are an alternative method to laborious analytical technique since they have apparent 
advantages: sensitivity, simplicity, low cost, selectivity, specificity, instantaneous 
tracking of analytes in biological, toxicological and environmental samples. 
The development of luminescent probe capable of reporting the ratiometric 
transition metal ions requires not only strong luminescence properties, but also the 
capability of binding the metals tightly. Polyamine, a multidentate N-acyclic organic 
ligand, capables to coordinate to metal ion easily. Acyclic organic ligands do not have 
the restrictions as of benzene or cyclane rings, and so connect metal ions in various 
directions according to the rotation and twist of the flexible skeletons. However this 
makes it difficult and challenging to control the final frameworks for saturated 
coordination sphere (a tight, rigid, and fully coordinative environment) thus less 
possibly shows luminescence properties. 
A solution herein is to design bifunctional polyamine derivative ligands that both 
bind the metal tightly while being covalently bonded to chromophore to facilitate for 
light absorption. The realization that structural and electronic properties of the ligands 
have impact on the photochemical properties of luminescence compounds, the emitted 
color can be modulated by varying the nature of the antenna ligand and metal centre. 
It is the aim of this study to tune the photochemical properties of functionalized 
polyamine complexes by changing metals and antenna ligands. Tetradentate polyamine 
consisting two primary amines at both end of the backbone will undergoes condensation 
reaction with carbonyl group compounds, for instance benzaldehyde to form benzyl 
polyamine. The newly form functionalized polyamine, with both or only one primary 
amine functionalized, will be used to attach chromophore moieties. The tunability of 
photoluminescent properties of chromophore funtionalized polyamine will provide a 
range of materials for chemosensor and solar cell. An early detection of harmful metal 
ions in either biology and/or environment is a significance contribution from this study. 
The early detection of pollutants will enhance the community quality of life. 
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5.3 Introduction 
5.3.1 Background of Study 
Much effort has been study to the development of chemosensor to determine 
the chemical species especially fluorescence-based ones. This is because luminescent 
compounds for chemosensor are usually very sensitive, inexpensive, easily performed, 
simple preparation, and versatile [1],[2],[3]. Fluorescent chemosensors are very 
important in a many fields including environmental chemistry, analytical chemistry, and 
bio-medicinal science. One of the major tasks in sensor development is the design and 
synthesis of novel receptors with the ability for molecular recognition [4]. 
Chemosensors are able to bind selectively and reversibly the analyte interest 
with a concomitant change in the property of the system, such as redox potentials or 
luminescence spectra. The construction of a fluorescent chemosensor usually involves 
two integrated components: one is a signaling fluorophore (active unit) and another is a 
receptor that possesses a recognition capability (receptor unit), both are connected 
through a spacer. There are many opportunities exist for modulating photophysical 
properties of a fluorophore. This offers a wide number of possibilities for tailoring 
efficient luminescent chemosensor. In synthesizing luminescence complexes, organic 
chromophore will be employed as antenna for light absorption. This chromophore will 
act as a signal reporting unit in chemosensor. Generally, polyamine complexes show 
very weak absorption in the visible region and often require the application of strong 
absorbing antennae for light harvesting to obtain photoluminescence. 
Diethylenetriaminepentaacetic acid (DTPA) a derivative of polyamine, is a complexing 
agent for lanthanides conjugated with chromophore as an antenna or sensitizer to absorb 
the excitation light and overcome the weak absorbance of the lanthanides [5]. 
In this respect, Schiff base ligands are very attracting to be used as sensing 
material for chemosensor because they are easy to coordinate with metal ions [6]. Schiff 
base complexes are widely used as catalysts and sensors as they can form stable 
complexes with transition metal ions. The coordination geometry of these complexes 
depends upon the coordination characteristics of donor atoms in different ligand arms, 
and coordination ability of counter anions and bridging ligands, as well as the reaction 
temperature and solvents, etc. [7]. The electronic properties and steric demands of these 
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